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development of extra-gonadal tissue. ku212 mutants also have a
uterine fate defect. Normally, 4 cells of the ventral uterine pi
lineage respond via their EGF receptor-like LET-23 receptors to a
vulval derived EGF-like LIN-3 signal and adopt the uterine vulval
1 (uv1) fate. In ku212 mutants, these 4 pi progeny cells are set
aside as a pre-uv1 population, but they die prior to differentiation.
A gain-of-function mutation in the LET-23 receptor can rescue
the uv1 defect, suggesting that a lack of signaling, perhaps due to
the temporal delay, is at fault. In support of this model, lack of
vulval–uterine coordination due to precocious vulval develop-
ment also leads to uv1 cell differentiation defects. We have
achieved transformation rescue of cog-3(ku212) with a YAC
clone and will report on our molecular and phenotypic analysis.
doi:10.1016/j.ydbio.2006.04.325
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Somitic myogenesis involves various myogenic regulatory
factors (MRFs), and myoblasts proceed through various steps
before differentiating into muscle fibers. Here, we demonstrate a
role for cxcr4 and sdf1a signaling in the presomitic mesoderm
during fast fiber formation. We have investigated the role of
these proteins by employing the technique of antisense oligo-
nucleotide knockdown. Disrupting the chemokine signal caused
a reduction in myoD and myf5 resulting in reduced fast fiber
formation. In addition, we demonstrated that cxcr4a and sdf1a
could be involved in the regulation of genes encoding these
myogenic factors and vice versa. In effect, we propose the pre-
sence of a feedback mechanism between these molecules and
suggest that cxcr4a-sdf1a has a role in myogenic maintenance.
doi:10.1016/j.ydbio.2006.04.326
299
Lrp4 is required for neuromuscular junction
formation and differentiation
Scott D. Weatherbee 1, Kathryn V. Anderson 1,
Lee A. Niswander 2
1 Memorial Sloan Kettering, New York, NY, USA
2 HHMI, Univ. of Colorado Health Sci. Ctr., CO, USA
The formation of the neuromuscular junction (NMJ) is the
best-understood example of synaptogenesis. NMJ initiation and
maintenance require a complex exchange of signals between the
developing motor neuron and skeletal muscle cell, leading to a
nerve terminal that is specialized for the release of neurotrans-
mitter and a postsynaptic muscle cell membrane that contains an
abundance of neurotransmitter receptors. Previous studies have
defined a series of events that lead to postsynaptic differentia-
tion. A receptor tyrosine kinase, MuSK, plays a key role in all
aspects of postsynaptic differentiation, including nerve-inde-
pendent pre-patterning of neurotransmitter (acetylcholine) re-
ceptors (AChRs) as well as the subsequent refinement of AChRs
to synaptic sites. However, the MuSK-dependent, neuron-
independent events that initiate NMJ formation are not under-
stood. Here we show that the mouse Low-density lipoprotein
receptor-related 4 (Lrp4) gene is required to form neuro-
muscular synapses. Lrp4 mutant mice have defects in both
presynaptic and postsynaptic differentiation, including aberrant
motor axon growth and branching, a lack of AChR and post-
synaptic protein clustering, and a failure to express postsynaptic
genes selectively by myofiber synaptic nuclei. The similar
phenotypes of Lrp4 and MuSK mutants and the discovery that
Lrp4 is required for the localization of MuSK suggest that Lrp4
is a critical factor for MuSK-mediated postsynaptic differenti-
ation and that Lrp4 acts in the early, nerve-independent steps of
NMJ assembly.
doi:10.1016/j.ydbio.2006.04.327
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Cilia are microtubule-based organelles expressed on most
mammalian cells. They are formed and maintained by a process
termed intraflagellar transport (IFT) and disruption of any IFT
protein results in defects in cilia formation and subsequent
signaling activities. While they were previously considered to be
evolutionary remnants, cilia have recently been shown to be
required for development and function of many tissues. Recent
work from several labs has indicated a requirement for proteins
required for cilia and flagella formation, IFT proteins, in both the
activation and repression of Shh signal transduction. In the
developing limb, cilia are present on cells of the ectoderm and
underlying mesenchyme and congenital loss of the IFT protein
polaris results in expansion of the autopod, ectopic digit
formation and loss of Shh signal transduction. We have begun
using conditional alleles of IFT genes to bypass the midgestation
lethality of IFT null mutants and investigate the function of cilia/
IFT in specific cell populations in the developing limb. Similar
to congenital loss of polaris, loss of cilia on the mesenchymal
cells of the limb bud using prx1 promoter driven Cre expression
results in expansion of the autopod and extensive polydactyly. In
addition to polydactyly, the limbs of prx1cre;IFT conditional
mutants are shortened relative to control littermates, suggesting a
possible role in Ihh signaling during cartilage and bone
development. We are also using msx2cre transgenic mice to
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determine the possible role of cilia/IFT in AER function and
outgrowth of the murine limb.
doi:10.1016/j.ydbio.2006.04.328
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Spina bifida is a common congenital malformation in humans
that is most often associated with failure of neural tube closure
(NTC). Mutations in PDGFR-alpha signaling result in spina
bifida that affects the lumbar region, but exhibit no NTC defects.
We find that the spinous process fails to form because of delayed
vertebral arch progression. Simultaneously, we observe a re-
duction of dermal cells dorsal to the neural tube in the same
region. To identify the primary cell population responsible for
the spina bifida phenotype, we have tissue specifically deleted
the PDGFR-alpha in the dermis and/or the chondrocytes.
Deletion of PDGFR-alpha in the chondrocytes resulted in nor-
mal vertebrae formation. In contrast, deletion in the condensing
mesenchyme, dermis and bone, resulted in formation of spina
bifida. We infer from these results that PDGFR-alpha signaling
in the dermis is necessary to direct differentiation, migration,
proliferation, or survival of the chondrocyte populations that
form the spinous processes. We are currently investigating the
mechanism by which the dermis directs bone formation. These
data demonstrate a novel mechanism by which PDGFR-alpha
signaling in the dermis controls vertebral arch development.
doi:10.1016/j.ydbio.2006.04.329
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Despite their presence on almost every vertebrate cell type,
the functions of primary cilia have remained largely enigmatic.
Recent studies reveal that mammalian primary cilia play critical
roles in intercellular signaling by coordinating the Hedgehog
(Hh) signal transduction pathway. We have identified a novel
secreted factor called Tectonic that participates in both Hh
signal transduction and primary cilia formation. Mouse Tectonic
mutants display neural tube and limb patterning defects
attributable to loss of both the activator and repressor forms
of Gli transcription factors. Gli transcription factors localize to
the tips of primary cilia and, as we recently reported, the key Gli
regulator Smoothened moves to primary cilia in response to Hh
stimulation. Mouse Tectonic mutants fail to form primary cilia
at sites of Tectonic expression. Therefore, we believe that
Tectonic controls Hh responsiveness by regulating the forma-
tion of the cellular compartment at which much of Hh signal
transduction occurs. As the first extracytosolic factor involved
in ciliogenesis, Tectonic represents both a novel means of
regulating the formation of this interesting cellular compartment
and a novel mechanism for regulating Hh signaling.
doi:10.1016/j.ydbio.2006.04.331
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Growth of a leaf blade requires the juxtaposition of dorsal
(adaxial) and ventral (abaxial) cell types. Genetic analysis of leaf
development in Arabidopsis, Antirrhinum, and maize has
identified numerous transcription factors that specifically pro-
mote adaxial or abaxial cell identities. However, nothing is
known about the intercellular signaling mechanisms that are
required to maintain the balance of these two cell fates at the leaf
margin.Wewill present our work on a novel class ofArabidopsis
mutants that affect maintenance of the adaxial–abaxial boundary
in leaves. We have named these mutants margin of error (moe).
In moe seedlings, the junction of adaxial and abaxial cells at the
leaf margin is often replaced by cells of a single fate (i.e. all
adaxial or all abaxial). This lack of a normal leaf boundary can
lead to the loss of marginal identity cells, and a cessation of
lamina outgrowth. By contrast, moe leaves have correct adaxial
and abaxial cell identity in much of the rest of the leaf blade.
Thus, we do not believe that theMOE genes play a primary role
in the establishment of leaf polarity. We have identified two of
theMOE genes, based on their map position.MOE1 is predicted
to encode a small protein known to organize membrane
complexes, and MOE2 encodes a protein with leucine rich
repeats. The phenotype of moe loss-of-function mutants and the
identity of the twoMOE proteins suggest that we have identified
components of a new signaling pathway required formaintaining
the juxtaposition of adaxial and abaxial fates at the leaf margin.
doi:10.1016/j.ydbio.2006.04.332
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Intercellular communication facilitates the coordination of
cell specification and differentiation during embryogenesis.
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